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The availability of herbicide tolerant sugarcane would greatly
assist in controlling weeds in sugarcane plantations. Consequently,
the South African Sugarcane Research Institute (SASRI) has produced
several sugarcane lines by mutation breeding that are potentially
resistant to imazapyr, which is the active ingredient of a herbicide
used for creeping grass control in the industry. The aims of this
study were to characterise some agronomic characteristics of the
imazapyr-resistant plants and isolate the mutated form of the
acetolactate synthase (ALS) gene. The putative tolerant plants had
previously been generated by exposure of embryogenic callus to
16 mM ethyl methanesulfonate (EMS), with selection on increasing
imazapyr stress. The methodology resulted in seven lines (Mut 1–7)
from cultivar N12. The plants were clonally propagated and planted
in a ﬁeld in a randomised complete block design to assess agronomic
characteristics and response to herbicide application after 9 months.
In addition, the herbicide tolerance of the seven lines was assessed
by assaying ALS enzyme activity at imazapyr concentrations of 0, 1,
2, 5, 10, 20, 30 and 50 μM. The ALS assay was undertaken for each
line with ﬁve replicates to determine the IC50 (the concentration of
imazapyr required to inhibit acetolactate synthase activity by 50%).
The IC50 values for the mutated lines ranged between 4 and 15 μM,
i.e. 1–3 times more tolerant to imazapyr than wild-type N12. Of the
lines, Mut 2 had the highest average IC50 value of 15 μM, whereas
Mut 3 and Mut 6 had the lowest (4 μM). To isolate and sequence the
ALS gene from the Mut 2 plants, oligonucleotide primers have been
developed and tested. The isolation of RNA, production of cDNA and
ampliﬁcation of the ALS gene are currently in progress.
doi:10.1016/j.sajb.2013.02.064
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Traditional leafy vegetables play an important role in the
livelihood of rural communities of KwaZulu-Natal. These vegetables
are either harvested from the wild or grown as intercrop along the
periphery of home gardens. Communities harvest either leaves alone
or tender shoot tips. Seeds of Cucurbita pepo were germinated
in experimental plots located in two communal district municipal-
ities, namely Uthungulu (Isikhawini area) and Umkhanyakude
(Mbazwana area). The objective of the study was to investigate the
effect tender shoot tip harvesting on growth and yield of Cucurbita
pepo vines. When plants were 30 days old, 2-leaved and 4-leaved
shoot tips were harvested at weekly intervals. There was a signiﬁcant
decline in length, dry weight and leaf area of shoots from 0 to
28 days after treatment. Plants in Mbazwana experimental station
survived for 21 days and died due to a water stress. Leaf area and
shoot length of 2- and 4-leaved treatments determined after removal
of apical dominance was signiﬁcantly higher than that of the
controls. The 4-leaved treatment produced a signiﬁcantly higher
number of new shoot apices than the 2-leaved and control
treatments at Isikhawini experimental site. The percentage of mature
fruits was signiﬁcantly higher in 4-leaved than in 2-leaved treat-
ments and controls. The 100 seed weight was lowest in the 4-leaved
(6.69 g), intermediate in 2-leaved (12.3 g) and highest in the
controls (16.72 g). These results suggest that 4-leaved shoots should
be prioritized for commercialization by rural communities.
doi:10.1016/j.sajb.2013.02.065
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Leaf succulence has been proposed as a mechanism of water,
nutrient and CAM acid storage, and as a cheap method of leaf
construction. Increasing leaf succulence has been associated with a
greater reliance on CAM physiology as the efﬁciency of PEPcase helps
overcome increasing mesophyll conductance. These proposed mech-
anisms were explored in a range of Aizoaceae species with varying
degrees of leaf succulence. Speciﬁc leaf area was not increased by
succulence and average values do not indicate cheap leaf construc-
tion costs. Stored water did little to prolong leaf gas exchange and
positive carbon assimilation during periods of dehydration but did
maintain the integrity of the photosynthetic apparatus during
prolonged periods of stomatal closure. Increasing succulence was
not associated with an increasing dependence on CAM, nor on
decreasing mesophyll conductance. This is explained by the distri-
bution of photosynthetic tissue around leaf periphery, leaving the
non-photosynthetic leaf interior as a potential nutrient and water
store. In these species, succulence appears to be associated with
allowing plants to survive long periods of dehydration without the
necessity of being obligate CAM plants.
doi:10.1016/j.sajb.2013.02.066
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Cyrtanthus (Amaryllidaceae) is an important genus of monocot-
yledonous plants whose bulbs and ﬂowers are highly sought after for
both medicinal and ornamental purposes. Due to their valuable use
in traditional medicine and potential for the production of novel
compounds, understanding their metabolic response to various
environmental factors is a crucial aspect. Plant species vary in their
sensitivity and response to abiotic stress factors but it may be
assumed that all plants have encoded capability for stress perception,
signalling, and response. The metabolic alterations of stress-mediat-
ed adjustments in plants are elicited through several cross-linked
pathways with responses ranging from synthesis of limited quanti-
ties of specialized metabolites to large shifts in primary metabolite
composition. In an attempt to further our understanding of these
species, in vitro-derived C. contractus and C. guthrieae plantlets were
used for the model study of their metabolic response to salt and
osmotic stresses. The plantlets were cultured on solid Murashige and
Skoog (MS) media with three different PEG-induced osmotic
potentials and four NaCl stress levels at 25 °C. The levels of proline
and phenolic compounds measured at intervals of 3, 4 and 5 weeks
from initial plantlet culture were found to increase in a stress-
dependent pattern. The levels of these metabolites also showed a
signiﬁcant increase with an increase in the duration of plant-
lets under stress conditions. The highest proline concentration
(9.98 μmol-1 g FW) was recorded in C. contractus at 300 μM NaCl
after 5 weeks. A corresponding high level of total phenolic com-
pounds (147 mg GAE/g DW) was also recorded in the same
treatment for the same species. The activity of proline dehydroge-
nase (PDH) was shown to decrease with an increase in proline levels
from week 3 to week 5 in almost all the stress factor conditions. The
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high levels, particularly of phenolic compounds obtained under
water and salt stress conditions in this study present a promising
potential of manipulating culture and/or growing conditions for the
production of desired metabolites with medicinal beneﬁts.
doi:10.1016/j.sajb.2013.02.067
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Soybean is one of the most important sources of vegetable
protein used for both food and animal feed world-wide. The
symbiotic interaction between soybean (Glycine max cv. Williams)
and nitrogen ﬁxing bacteria (Bradyrhizobium japonicum) provides
ﬁxed nitrogen for plant growth, seed production and ultimately crop
yield. The bacteria are located in specialized structures, the nodules,
on the roots of the soybean plants, which maintain a favourable
environment for bacterial nitrogen ﬁxation. However, the nodules
have a short lifespan and they often senesce and die before the seeds
have been ﬁlled. Moreover, the nodules are highly sensitive to
environmental stress, particularly drought and temperature ex-
tremes, which trigger premature senescence and early death.
However, little is known about the molecular processes that
underpin stress-induced nodule senescence and mechanisms that
enable plants such as soybean to tolerate drought and other stresses.
The study has therefore been designed to address these issues
directly and to gain new knowledge that will assist to produce
soybean varieties with improved stress tolerance. The aim of the
research is to enhance the understanding of the speciﬁc functions of
the soybean cysteine protease - cysteine protease inhibitor system in
natural and stress-induced premature nodule senescence. Progress to
date includes the identiﬁcation of all the cysteine proteases and
cysteine protease inhibitors present in soybean, as well as charac-
terization of their expression and change in expression from
development and onset of natural senescence. Further characteriza-
tion of the individual components of the protease-protease inhibitor
system, might make it possible to silence a particular cysteine
protease or recombinantly express a speciﬁc natural or engineered
cystatin in soybean nodules that could possibly delay either natural
or stress-induced nodule senescence.
doi:10.1016/j.sajb.2013.02.068
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Smoke from burning vegetation contains many highly active
chemicals that may play a role in promoting seed germination and
enhancing post-germination processes. The butenolide compound in
smoke responsible for enhancing germination in many species has
been identiﬁed as 3-methyl-2H-furo[2,3-c]pyran-2-one (karrikinolide,
KAR1). A structurally-related butenolide, 3,4,5-trimethylfuran-2(5H)-
one (trimethylbutenolide, TMB), which inhibits germination and
reduces the effect of KAR1, was also identiﬁed recently. Themechanisms
of action and interaction of these compounds is not yet fully
understood. Furthermore, the ecological implications of these com-
pounds remaining in the soil following a ﬁre and the spatial inﬂuence of
smoke drift on burnt sites and neighbouring areas has not been
explored. This study assessed the germination activity of extracts from
burnt soil samples and quantiﬁed the amount of KAR1 and TMB present
in the soil following a grassland ﬁre. Extracts of the soil samples, taken
at depths of 0–2, 2–4, 4–6 and 6–8 cm, were prepared using
dichloromethane and tested for germination activity using achenes
(seeds) of Grand Rapids lettuce (Lactuca sativa L.cv. ‘Grand Rapids’),
which are known to respond to smoke extracts and these chemicals. At
all soil depths, the Grand Rapids lettuce seeds exhibited signiﬁcantly
higher germination when treated with burnt soil extracts compared to
the no-burn soil (control). The Grand Rapids lettuce seeds also showed
signiﬁcantly higher germination when treated with soil extracts from
the adjacent plots. Compared to the no-burn soil, a higher concentration
of KAR1 and TMB were detected in the top layers (0–2 and 2–4 cm) of
the burnt soils. Findings of this study indicate that smoke increases the
levels of KAR1 and TMB in the soil which may inﬂuence germination of
seeds of certain smoke-responsive plant species in the soil seed bank.
doi:10.1016/j.sajb.2013.02.069
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Dierama erectum is a member of the Iridaceae and is regarded as an
important horticultural plant due to its high ornamental value. The
species has an erect inﬂorescence with about 10 ﬂowers on each
inﬂorescence. The high economic potential of D. erectum is attributed
to its large size and production of erect ﬂowers. Tissue culture
methods for improvement of ornamental plants are vital for their
regeneration and development. A quick and effective method is
needed to facilitate selection of putative transformants during genetic
manipulation of D. erectum. The aim of this study is to use different
explant sources; hypocotyls, shoots, and embryogenic calli for
developing a transformation procedure for early ﬂower induction in
D. erectum. An effective micropropagation protocol was thus devel-
oped and results showed that maximum shoot production (12 shoots
per explant) can be achieved with hypocotyl explants cultured on
Murashige and Skoog medium supplemented with 1.0 μM ben-
zyladenine (BA) under a 16 h photoperiod at 100 μmol m-2 s-1. One-
month-old regenerated shoots were used to induce embrogenic calli
with various concentrations and combinations of BA, 2,4-dichloro-
phenoxyacetic acid (2,4-D) and 4-amino-3,5,6-trichloropicolinic acid
(picloram). Further experiments including the characterization of the
resultant calli are on-going.
doi:10.1016/j.sajb.2013.02.070
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